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Materials and Methods
Generation of Platynereis dumerilii BAC and EST libraries. DNA extracted from sperm of one mature Platynereis male individual was partially digested with a combination of EcoRI and EcoRI methylase (S1). The restriction fragments were size-selected using pulsed-field gel electrophoresis and then ligated into the pTARBAC2.1 vector (S2) between the EcoRI sites. The ligation products were transformed into DH10B (T1 phage-resistant) electro-competent cells (Invitrogen). The library has been arrayed into 240 384-well microtiter dishes and has also been gridded onto five 22x22cm nylon high-density filters. Additional information and filters of this library (CH305) are available from CHORI (http://bacpac.chori.org/). To identify gene-containing BACs, two unique 40 base sequences with 40-60% CG content were selected from cDNA sequences of genes of interest. Two pairs of 24-mer oligonucleotides with 8 base pair overlap at their 3'-ends were designed from these sequences. The overlapping oligonucleotides were mixed, annealed and extended with incorporation of 32 P-labeled dCTP and dATP by the Klenow fragment. The resulting 40-base pairs of probes were mixed and hybridized on the high-density filters. The positive clones were re-arrayed and hybridized with individual probes to identify corresponding clones to each probe. Positive clones were confirmed by PCR with two sets of primers for each probe. One of the positive clones for each probe was subjected to shotgun sequencing.
To generate the EST library, total RNA was extracted from four batches of Platynereis larvae 48 hours post fertilization using the TRIZOL reagent (Gibco) according to the manufacturer's instructions. Poly-A RNA was purified using the Dynabeads mRNA Purification Kit (Dynal Biotech). 4ug of purified poly-A RNA were used for library construction, using the Superscript Plasmid system (Invitrogen). A poly-T NotI primer adapter was used for the first reverse transcriptase reaction. SalI adapters were added, then fragments were NotI digested and cloned directionally into the SalI/NotI restriction site of the pCMVSport6 vector (Invitrogen).
Sequencing strategies. Individual BAC clones were sequenced using a shotgun strategy. Briefly, subclones with insert sizes of around 5 kb were fully sequenced. Sequences were then assembled using the PHRAP program (http://www.phrap.org), and checked manually for clone links integrity. BACs were sequenced with an overall coverage of 12x. For EST sequencing, the DNA was prepared by Rolling Circle Amplification using the Amersham Templiphi kit. CDNA inserts were sequenced from the 5' and 3' ends. All sequencing was done with ABI v3.1 kits and 3730xl sequencing machines.
Datasets for cross-bilaterian intron comparisons. Gene models and protein sequences for finished genomes were retrieved from release 31 of ENSEMBL (ftp.ensembl.org (S3)), which includes a pre-release of the honeybee genome (http://www.hgsc.bcm.tmc.edu/projects/honeybee/). Putative gene loci of Platynereis dumerilii were identified by ab initio gene prediction using GENSCAN (S4) from sequences of 16 BAC clones (CH305_105D17, CH305_117L15, CH305_121B12, CH305_163L3, CH305_171C24, CH305_189M20, CH305_195O15, CH305_220M17, CH305_228L15, CH305_229K15, CH305_239G9, CH305_41G22, CH305_49A02, CH305_50P14, CH305_59A6, CH305_71O13). Predicted genes were compared to the proteomes of protostomes (Caenorhabditis elegans, Anopheles gambiae, Apis mellifera, and Drosophila melanogaster) and deuterostomes (Danio rerio, Fugu rubripes, Homo sapiens, Mus musculus, Tetraodon nigroviridis) using BLASTP searches (S5) . Genes considered for comparisons had to hit at least one protein representative of either of the groups with an e-value lower than 1E-30. Genes with similarities to reverse transcriptases or transposases were systematically excluded from our analysis. 24 out of 30 predicted Platynereis transcripts were validated and/or corrected by cDNA amplification with primers selected based on the original gene models or models generated using Genomescan (S6).
Generation of gene models and intron comparisons. Gene models for
Platynereis were generated by mapping transcripts onto the respective genomic loci using SIM4 (S7). For cross-species intron comparisons (Fig. 2) , intron positions were mapped into the respective protein sequence of a given species. Ortholog sets were retrieved from ENSEMBL compara, using the human proteins as a starting point. Extensions were made where proteins in other species had additional homologs not directly annotated for the human protein. In four cases where ENSEMBL proteins displayed a worse BLAST similarity than proteins in the NCBI nr database, additional orthologs were replaced/added from parsing protein/DNA entries in nrdb. A summary of the used genes is found in table S1. To allow for alternatively spliced exons to be evaluated, we included both the longest protein isoform and, if available, the second longest protein of the same species, unless its overall length was shorter than 70% of the longest form. Proteins were aligned to each other with MUSCLE (S8). Due to the incompleteness of some Platynereis genes, comparisons were restricted to gene regions present in these species when necessary. Moreover, using Gblocks (S9), only conserved protein stretches were evaluated, allowing for gapped positions. Only introns at exactly equivalent positions (amino acid and phase) were counted as identical. To maximize the number of compared human introns, genes were also included for which orthologs were missing in some species (table S1). The total fraction of shared introns in those species were then corrected based on the recorded cases.
Overall protein similarities. Platynereis ESTs as well as previously published Platynereis nucleotide sequences were clustered using TGICL (S10) . Genes shared between Anopheles, Drosophila, Apis, C. elegans, Ciona and Vertebrate-type intron-rich genes in Platynereis dumerilii -Supplementary Online Material p.3 humans were retrieved from ENSEMBL. 442 potential Platynereis orthologs of this set were identified by independent BLASTX similarity searches of the clustered Platynereis sequences against the proteomes of each species, followed by selection of those sequences that only hit members of the same orthology group. Translation of the Platynereis nucleotide sequences was limited to regions producing BLASTX hits to exclude errors arising from sequencing artefacts. Regions that showed similarity in other than the translated frame were also masked to exclude errors resulting from internal frameshifts. MUSCLE alignments (S8) between each set of orthologs were restricted to ungapped regions (S9) , and the number of identical residues and total alignment length recorded. Using TREE-PUZZLE (S11), a total of 68115 aligned amino acid positions (38303 of which were non-invariant) for each species was analysed with three different substitution models (BLOSUM62 (S12), JTT (S13), VT (S14)), assuming 8 different gamma rate categories. The resulting pairwise distances are shown in supplementary tables S2-S4. For best hit analyses (Fig. S2) , pairwise distances were analysed individually for each set of aligned proteins. TREE-PUZZLE was also used for tree calculations using the maximum-likelihood method (Fig. 3) . 
Fig. S2. Species distributions for the closest orthologs to (A) human and (B)
Platynereis proteins, respectively. Pairwise distances in each of 442 protein alignments were calculated using the BLOSUM62 substitution model, and shortest distances to human and Platynereis proteins, respectively, were scored. The total fraction of deuterostomes and protostomes is indicated with light green and light red, respectively. Labels indicate the percentage of best hits for the respective species. 
